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Abstract 
 
Concrete structures deteriorated by alkali-silica reaction (ASR) due to the use of highly reactive 
aggregate were repaired/retrofitted in this study in the Noto district, Ishikawa Prefecture, and the 
effect of repair/retrofitting was assessed. The geological and lithological characteristics of rocks for 
concrete aggregate in this district were also examined, with their distributions being investigated, to 
elucidate the lithological and mineralogical characteristics of aggregates used in existing concrete 
structures, in relation to their alkali-silica reactivity. The author also conducted long-term monitoring 
of bridges in service that underwent various retrofitting measures against ASR, to verify their effects. 
Research has also been carried out in terms of the soundness degree and ASR deterioration degree of 
bridges and aggregates contained therein, to investigate their relationship, thereby elucidating the 
ASR-deterioration mechanism of concrete structures. Based on these findings, the author proposes 
techniques for future maintenance of concrete structures. The author also investigated problems with 
various ASR tests on concrete aggregate and indicated points to consider for preventing the 
occurrence of future ASR. Now that the supply system of fly ash concrete has been established in 
Hokuriku, the author points out that standardization of its use throughout the Noto district is highly 
effective in reducing the risk of ASR deterioration when using aggregate from Hokuriku for a 











劣化構造物では，まず点検および診断時に ASR 劣化構造物を見逃さず，また ASR の診断結
果を意図的に変えたりしないことが重要である。反応性骨材の分布と ASR の発生分布とで
はあまりにも異なっている。この原因として，ASR の診断そのものの困難さと，ASR と診
断結果を出し発表することの困難さの 2 つの理由があると思われる。 






























拡散•透過セル法により，各種セメント硬化体(OPC，FA, BFS)への NaCl 溶液と CaCl2溶液
の拡散･透過性を比較検討した。その結果，NaCl 溶液での Cl-イオンは Na+イオンよりも拡
散係数が大きくなる傾向にあった。さらに，濃度による拡散のメカ二ズムの違いについて








の反応性とその地区の ASR 劣化構造物の劣化状況とに相関があることが判明した。 
 










 さらに,コンクリート用骨材に対する，各種 ASR 試験の問題点についても考察し,今後新
たな ASR を発生させないための留意事項について指摘した。 
 
以上の結果を踏まえ，北陸地方におけるコンクリート構造物の ASR 劣化機構の検証と維
持管理手法に関する結論を得た。 
